PATHWAYS ANALYSIS - CALL FOR EVIDENCE

A Response from Calor Gas Ltd

RECOMMENDATIONS

Recommendation 1: We would suggest that the emphasis should be on pathways which are market-oriented, which require minimized subsidy, which do not cause regressive distributional impacts, which reduce the increase in consumer bills, and which, ideally, lessen the strain rather than add to the strain on the power generation industry.

Recommendation 2: Given that micro-CHP reduces domestic fuel bills, is a demonstrated technology, reduces demand on the grid, and requires minimal or no subsidy, HMG should model the cost of a 36 million household micro-CHP pathway and compare its costs with other alternatives.

Recommendation 3: Extreme caution is recommended before proceeding down an energy pathway which contains a significant reliance on biomass. The criticisms we have made merit a detailed response.
Recommendation 4: The pathways scenarios with an extreme reliance on heat pumps are simply not credible or affordable. Before proceeding down a path that will need highly expensive subsidy for this very expensive technology we need complete confidence that all installations of heat pumps perform above the necessary CoP.
EXECUTIVE SUMMARY

1. The current mix of energy policy to meet climate change goals is cripplingly expensive and socially divisive with a projected rise of up to 60% in fuel prices, a projected rise of 50% in fuel poverty, and boasts a distributional impact of the measures falling disproportionately on the lowest income quintile.

2. The Renewable Heat Incentive which, by HMG’s own admission, is not cost-effective is particularly regressive, will significantly drive up fuel poverty, and may make large industrial users of energy in the UK uncompetitive and unviable.

3. We need to seek pathways without these severe drawbacks. One pathway which is specifically identified in the pathways analysis – 90% mCHP – could fit this prescription: mCHP reduces rather than increases domestic fuel bills, is a demonstrated technology, reduces demand on the grid, requires minimal or no subsidy, and reduces demand on the grid. HMG should model the cost of a 36 million household micro-CHP pathway and compare its costs with other alternatives in a transparent way. As gas distribution networks decarbonise mCHP could become the long-term answer, rather than just a transitional technology.
4. It is becoming increasingly clear that there is good biomass and bad biomass – biomass which can be considered renewable, and biomass which can result in lasting higher net emissions than fossil fuels. Authorities, such as Massachusetts, are making their biomass sustainability requirements more stringent as a result of careful study.
5. Since, even if properly harvested, biomass may take up to 90 years to repay the carbon debt caused by burning the wood, alternative technologies which offer low carbon or zero carbon alternatives and are deemed practical within the next 20 years should be preferred to biomass.

6. US forestry best management practices are deficient, and standards need to be raised and enforced before we accept biomass imports from there.

7.  The high energy and high environmental costs caused by the necessary industrial drying of biomass needs to be factored into the carbon footprint of this technology, as do the emissions of the potent global warming element, black carbon, during the process of combustion.

8. There is no apparent policing and enforcement methodology to be applied to the UK sustainability criteria, weak as they are proposed to be. Given the heavy subsidy that is being contemplated for this technology, this is an over-reliance on the honesty box – especially where imports of biomass are sourced abroad. The UK is the fourth largest importer of illegally harvested or traded timber in the world.

9. The last Government admitted the extra health burden in terms of mortality and morbidity that biomass would cause by the emission of pollutants. It admitted that up 1,750,000 life years could be lost in the UK in one year alone (2020). Since then DECC has proposed relaxing the emission limits on particulate emissions from smaller biomass boilers by 50%. We would suggest that policies which knowingly shorten human lives should not be contemplated.

10. If one of the pathways contemplated – 40 million homes with air source heat pumps – is adopted peak electricity demand could rise to over four times current capacity. The cost of this would clearly be unconscionable.

11. A recent study by EST found that the majority of installed heat pumps in the UK do not possess a Coefficient of Performance high enough to be considered as a contribution to renewable energy. In addition, the carbon footprint generated by the manufacture of the pumps, and their filling with, and leakage and disposal of fluorocarbons has generally been overlooked by policy makers. This contribution is significant because fluorocarbons have extremely high global warming potential.
12. Heat pumps are a very expensive – and disruptive – technology to install. Before awarding them with massive subsidy we need to be ensure that heat pumps are installed and maintained above the necessary Coefficient of Performance level, or it is a blatant cheat on the environment and our pockets.
INTRODUCTION

Calor Gas is concerned about the crippling cost of some of the pathways identified, and the dangers implicit in awarding certain as yet unproven technologies for heavy subsidy on dubious grounds that they are truly “sustainable”. Economic conditions and considerations of social justice dictate a preference for low cost solutions based on technologies without hidden or emerging horrors. Nor is the solution likely to be uniform across the country -the special conditions of the rural housing stock and its already high levels of fuel poverty may suggest more bespoke solutions for rural properties. We are reminded of the “Black Box” approach espoused by Lord Freud in relation to social policy outputs – provided the solutions deliver and meet our targets, we do not need, he asserts, to dictate the mechanism inside the “Black Box”. Provided the pathway solutions deliver on carbon reductions, and they minimise the call on the consumer and the economy, there is no need for Government to cherry-pick technologies.
COST OF THE PATHWAYS

We are concerned about the level of cost of the pathways to the economy, to householders and industry. A recent Ofgem study suggested that around £200 billion of investment in the UK’s energy infrastructure is necessary over the coming decade to 2020 (Project Discovery, 2009). To add to this there is the very considerable cost of the renewable energy strategy on consumers. The delivery of the household based policies listed in the Low Carbon Transition Plan (LCTP) will also require a significant increase in expenditure i.e. an estimated £25 to £29bn.
The last Government failed in its commitment to end fuel poverty in vulnerable households in England by 2010 and was off course to end all fuel poverty by 2016 (there were similar targets in Scotland and Wales). The figures had been going in the wrong direction since 2004. The Sixth Annual Report on Fuel Poverty” (October 2008) read: “In 2006, there were approximately 3.5 million households in fuel poverty, an increase of around 1m households since 2005. Around 2.75 million of these were vulnerable households, an increase of around 0.75 million…Projections of fuel poverty in England for 2007…show that prices are likely to have pushed a further 0.7 million households into fuel poverty. Projections for 2008 show a further increase in fuel poverty for England, of around 0.5 million households.” On 16th December 2009, an OFGEM presentation admitted 4 million households in fuel poverty and forecast fuel poverty to rise to cover 6 million. 

The Impact Assessment of the UK Renewables Strategy published by HMG on 13th July 2009 puts the annual cost of the policies at £4.3bn: this delivers an annual average benefit of £0.3bn (monetised carbon benefits). Over a 20 year period the net benefit of the policy is minus £56bn. The total value of carbon saved over the same period is put at £5bn. Thus, the  a combination of the consumer, the taxpayer and the economy is going to have to pay twelve times as much as the computed disbenefit of the carbon to remove it. This does not make sense, particularly at a time of recession and when the taxpayer is facing rises in taxation, cuts in public services and inflation at rates greater than most savings accounts will return.
Turning to the future burden on the consumer, the same Impact Assessment makes clear the impact on consumers’ bills as a result of adopting the Renewable Energy Strategy: “By 2020, we estimate that the measures set out in this consultation document, taken together, could result in increases in electricity bills of 10% to 13% for domestic and 11% to 15% for industrial customers; increases in gas bills of 18 to 37% for domestic and 24% to 49% for industrial customers” (para. 74). Paragraph 54 admits, “Poorer households are likely to spend a higher proportion of their income on energy and so increases in bills will impact more on them”. OFGEM has predicted a rise of up to 60% domestic fuel bills (Evidence to Energy and Climate Change Committee 2.12.09). The current climate change and energy strategy is a driver of fuel poverty, not an antidote to it. With a rise in fuel poverty of 50% predicted it is not impossible to envisage severe social unrest.
The distributional impact of possible cost increases also concerns us greatly. “Distributional impacts of UK Climate Change Policies” – the Final Report to eaga Charitable Trust (September, 2010) by Ian Preston and Vicki White, Centre for Sustainable Energy and Pedro Guertler, Association for the Conservation of Energy expresses concern over the increasing use of energy bills as the mechanism for recovering the cost of policies to achieve sustainable energy objectives on account of the “inherently regressive nature of this approach (because energy bills tend to represent a far higher proportion of household income for low income consumers than for higher income consumers).” Of the various LCTP the RHI causes by far the greatest impact on domestic fuel bills by 2020, with gas prices rising by £179 per household from this measure alone – a total increase across households of £5,370m a year. The distributional impact of the increases in bills impacts most severely on lower income deciles as is shown in their report’s Figure 3:
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A report commissioned by Calor Gas, entitled “The Renewable Heat Initiative, Risks and Remedies” published by the Renewable Energy Forum on 10th September, 2010 echoes these concerns: “We conclude that a levy on fossil fuel would be very likely to increase fuel poverty… In the domestic sector the RHI, if funded from a fossil fuel levy will be a regressive measure, with the proceeds flowing from poorer consumers, who cannot afford to adopt renewable heat technologies, towards richer consumers who can do so…. the lower three deciles may on average see RHI impacts of £135 to £184 on their bills, as opposed to the £94 which they might see if the costs were imposed equally across all income bands. The upper four deciles all seem to pay less than £94, with the upper two deciles actually on average deriving income from the RHI… This analysis suggests, and suggests that government is already aware, that the RHI alone would be responsible for very significant increases in fuel poverty, and for a sharpening of the effect amongst those already in fuel poverty… This would be a bizarre and manifestly unjust outcome.”
The report estimates that the gas bill for an average medium sized commercial gas consumer will rise by 19% (£86,000) by 2020. It points out, “No estimates have been made of the impact of the RHI on large industrial consumers of gas, which is a serious omission and needs to be rectified before any properly informed decision can be made on the proposal’s future application”. This is important if we are to avoid exporting jobs in our energy intensive user category.

The report notes that the RHI is another one of the climate change policies with a negative net benefit: “DECC’s estimates of the net benefit (benefits minus costs) are consistently negative and range from minus £1.2bn to minus £13.4bn (or minus £2.3bn to minus £14.5bn if ancillary costs are included)… the Government acknowledges in their Impact Assessment that ‘the RHI as a whole fails to pass the cost effectiveness test’. What is the justification for adopting policies with negative net benefit, and which threaten to cause social dislocation?

Recommendation 1: What we would suggest is that the emphasis should be on pathways which are market-oriented, which require minimized subsidy, which do not cause regressive distributional impacts, which reduce the increase in consumer bills, and which, ideally, lessen the strain rather than add to the strain on the power generation industry.
DOMESTIC HEATING

One possible component of the domestic heating scenarios contemplated is micro-CHP – reaching up to 90% of the technology mix in one case, and with a maximum penetration of 36 million households by 2050. This is a scenario which complies with Recommendation 1.
On 27th September 2010, Delta Energy and Environment published a report – again commissioned by us – entitled “Micro-CHP Carbon Savings in the UK – Key Findings”. It points out that it is a technology working today – 80,000 micro-CHP units have been installed in Japan. It reduces demand on the grid since it generates electricity within the home as well as heating; it offsets marginal generation and therefore displaces coal/gas generation rather than renewables or nuclear. Delta compared the carbon intensity of electricity generated by micro-CHP with prospective marginal plant on the electricity grid and found that micro-CHP reduces carbon emissions until 2035 compared with a gas boiler, and to 2030 compared to an LPG boiler. The prospect is that biogas/biopropane could be in extensive use by that time to replace the current natural gas/LPG fuels. In this case, we would submit the carbon savings from this technology would continue for many years thereafter. It could be, then, that micro-CHP is THE solution rather than a transitional solution lasting twenty years or more.
Recommendation 2: given that micro-CHP reduces domestic fuel bills, is a demonstrated technology, reduces demand on the grid, and requires minimal or no subsidy, HMG should model the cost of a 36 million household micro-CHP pathway and compare its costs with other alternatives.

THE CONTRIBUTION OF BIOMASS

Each of the main pathways analysed contain a significant contribution from biomass. This is unwise.

Biomass has been picked as a winner when its environmental impacts are not yet settled

In June 2010, the Manomet Centre for Conservation Sciences issued a report commissioned by the Commonwealth of Massachusetts entitled, “Biomass Sustainability and Carbon Policy”. What comes through in this highly detailed 182 page report is the extent to which sustainability policies in relation to biomass are still being shaped, and the large areas where we currently lack the knowledge to specify them in detail. Massachusetts is proposing revised and strengthened renewable portfolio standards, but since large questions remain over carbon debt repayment, sustaining water quality, biodiversity, and adequate nutrition within the soil, it seems that the drive to biomass has left the precautionary principle by the roadside. The report honestly identifies severe knowledge gaps, with consequent risks arising but this is in the context of a slew of federal and state policies already in place to back biomass. The danger of winners being picked in haste is obvious, with Massachusetts now having to tighten up on its own criteria.

The Manomet report acknowledges,  “Growing concerns about greenhouse gas impacts of forest biomass policies” and quotes the IEA report “Bioenergy (2009): “Conversion of land with large carbon stocks in soils and vegetation can completely negate the climate benefit of the sink/bioenergy establishment”. It also quotes from “Fixing a Critical Climate Accounting Error,” (Searchinger et al, 2009): “The net effect of harvesting wood for bioenergy is complicated and requires more analysis. Each ton of wood consumed in a boiler instead of coal does not significantly alter combustion emissions. However, some of the wood in standing timber is typically not utilized and is left to decay in the forest or nearby, causing additional emissions. Much of the carbon in roots will also decompose.” The UK Environment Agency is alert to this danger: using biomass for generating electricity and heat could help meet the UK’s renewable targets but “only if good practice is followed…worst practice can result in more greenhouse gas emissions overall than using gas,” (“Biomass – carbon sink or carbon sinner?”, April 2009). The position is that there is still controversy over whether biomass produces net environmental benefit.

Biomass emits more GHGs than fossil fuels

The Manomet study pays particular attention to the varying rates by which regrowing forests repay the carbon debt incurred by their removal and combustion: one important point is that burning biomass emits more greenhouse gases than fossil fuels: “Forest biomass generally emits more greenhouse gases than fossil fuels per unit of energy produced. We define these excess emissions as the biomass carbon debt. Over time, however, re-growth of the harvested forest removes this carbon from the atmosphere, reducing the carbon debt.” In relation to electricity generation the ratios of the emission of carbon dioxide per BTU of heat generated are 863 for biomass: 642 for coal: 355 for natural gas. In relation to thermal heat generation, the ratios are 360 for biomass: 217 for heating oil: 138 for natural gas. Depending on what form of electricity generation it displaces biomass repays its carbon debt over a number of years: if it is displacing electricity generated by natural gas this repayment period may be up to 90 years; if it is displacing electricity generated by coal the repayment period is 21 years. The report concludes: “So, over a long period of time, biomass harvests have an opportunity to recover a large portion of the carbon volume removed during the harvest. However, this assumes no future harvests in the stand as well as an absence of any significant disturbance event. Both are unlikely.” Recovering the carbon debt is thus a gamble.

If low carbon alternatives exist or are viable within 20 years they should be preferred

Since the drive to biomass significantly increases the level of GHGs in the atmosphere potentially for decades, any environmental benefit from biomass is significantly in the future, and the report basically implies that if no or low carbon technologies other than biomass can reliably come available within one or two decades they may represent a better play: “If policymakers believe it will take a substantial amount of time to develop and broadly apply low or no carbon sources of energy, they may be more inclined to promote the development of biomass. Conversely, if they think that no or low carbon alternatives will be available relatively soon, say in a matter of one or two decades, they may be less inclined to promote development of biomass, especially for applications where carbon debts are relatively higher and where longer payoff times reduce future carbon dividends.”

US standards of biomass forestry are sub-optimal
We welcome any move to develop – and enforce - robust sustainability standards for biomass. The Manomet report suggests pathways forward to develop such standards but there are complex issues that need careful study. The report pays particular attention to the type of harvesting employed. Harvesting that is too intensive can harm biodiversity, water quality, and the ability of the land to regrow: the level and type of dead wood that should be left in situ is critical: “Dead wood is a part of a healthy forest. Forests that are intensively managed for forest products may eliminate important dead and dying structural components which could result in a lack of habitat and species on those managed landscapes. To ensure forest health for biodiversity, safeguards will be needed to ensure that dead wood remains a component.” The clear implication is that these safeguards are not yet in place. Indeed, the report mentions various state-imposed forestry Best Management Practices (BMPs) and finds them wanting:

“Many biomass harvests use a two-pass system in which one piece of equipment cuts trees and stacks them and another piece eventually picks them up for transportation to the landing. Repeated equipment passes can cause greater degrees of soil compaction, resulting in increased soil strength, which can (1) slow root penetration and reduce the regeneration and tree growth (Greacen and Sands, 1980; Miller et al., 1996); and (2) reduce soil infiltration rates, thereby increasing the potential for erosion through changes in landscape hydrology… The ability to assure the public that sustainable forestry is being practiced is often confounded by vagueness and generalities in forestry BMPs or guidelines…Current regulations and BMPs, however, do not direct silvicultural or harvesting activities to sustain all the ecological values that might be negatively affected by increased biomass harvesting….Our literature review reveals these activities have the potential to degrade wildlife habitat, biodiversity, and soil nutrient levels. In addition, the current cutting plan process does not require sound silvicultural practice and the ecological safeguards that these proven practices offer in comparison to undisciplined harvesting…. In most situations, however, there are no regulatory or voluntary guidelines in place that compel compliance.”
The report thus shows how even in the well-meaning Commonwealth of Massachusetts BMPs fall short of the ideal, are a work in progress, and are yet to be subject to a compliance regime. How much the UK’s BMPs are in advance or lag behind those being developed in Massachusetts we do not have the expertise to analyse, but we suggest strongly that the UK Government undertakes a compare and contrast analysis. But, there is an additional reason for concern about BMPs and their enforceability in Massachusetts - because we may be sourcing our biomass feedstock there: as the report indicates, “In Britain, two 300 MW biomass power plants are currently in the planning stages. These plants are projected to consume six million green tons of wood chips annually, purchased from around the globe, with New England identified as a possible source of woodchips”.

Biomass emissions have been underestimated, not least because of the drying process

The “UK Biomass Strategy” (2007, p.41) makes a convenient - but dangerous - assumption: “For all biomass resources no net emissions during production assumed”. All the emissions produced during planting, harvesting, sawing up,  and delivery of these bulky and heavy items are ignored. E4Tech’s study on biomass prices for DECC makes the assumption that for the wood pellet  imports  there would be 50km of road transport necessary for production purposes, 200km of road transport necessary in the country of origin, sea transport of 1500km and 50km of road transport necessary in the UK. This cannot be written off as equating to “no net emissions”. The Environment Agency pointed out (op.cit.): “How a fuel is produced has a major impact on emissions: transporting fuels over long distances and excessive use of nitrogen fertilisers can reduce the emissions savings made by the same fuel by between 15 and 50% compared to best practice”. The Consultation, to be fair, does suggest that the actual transport distances be included in the lifecycle analysis of the biomass – but does not make it mandatory. It is merely “strongly encouraged”.
Besides, and probably more importantly, biomass has to be dried before combustion can take place. Passive drying can take place but it takes much longer and still leaves 25-30% water content. Pellet mills generally require moisture contents of less than 15% to produce stable and durable pellets. Therefore, different types of thermal treatment are applied to biomass to dry it. Environmental emissions result from both the drying process and combustion in the boiler. These emissions typically include particulates, VOCs, and NOx to the extent that a common problem around biomass drying plant is so called noxious “blue haze”. “Biomass and Bioenergy” Volume 34, Issue 10, October 2010, pp. 1457-1465 confirms that, “Forest residues require a drying stage, which involves high energy consumption and high environmental impact.” Even the otherwise thorough Manomet report ignores the energy consumption and emissions caused by drying. The environmental load caused by these emissions should be calculated and factored into policy. We do not know whether the Commission’s own Life Cycle Assessments of biomass take this factor into account.

We must measure black carbon emissions from biomass before we can deem it sustainable

We need to adopt a precautionary principle in relation to the emissions of black carbon (BC) from biomass. BC is part of the particulate emissions caused by combustion. When asked about the BC emissions from biomass the former Minster, Joan Ruddock MP admitted: “Specific estimates of black carbon emission have not been made in support of the development of the Renewable Energy Strategy” (Written Answer, 24.11.09, col. 81W). BC is the second largest contributor to global warming after CO2. The UN’s Economic Commission for Europe found that, “Urgent action to decrease (black carbon) concentrations in the atmosphere would provide opportunities, not only for significant air pollution benefits (e.g. health and crop-yield benefits), but also for rapid climate benefits, by helping to slow global warming and avoid crossing critical temperature and environmental thresholds,” (UNECE’s Executive Body for the Convention on long-range transboundary air pollution, meeting in Geneva, 15-18 December 2008: Item 13 of provisional agenda. Air pollution and climate change: developing a framework for integrated co-benefits strategies). “Available research suggests that adapting future regulation and policy with a view to limiting BC emissions could significantly slow global warming. It would also yield benefits in terms of human health, reducing the social and economic burden associated with illness and reduced life expectancy as well as the associated costs” (“Black Carbon and Global Warming: Impacts of Common Fuels, Atlantic Consulting, 2009). The possibility that biomass could potentially contribute to global warming by emissions of BC would be perverse indeed.

What use are sustainability criteria for Biomass without policing and enforcement?

Chapter 2 of the DECC Consultation on sustainability criteria suggests a variety of sustainability criteria for biomass, but there is no discussion of policing and enforcement of compliance. The policy appears to rely on the honesty box principle. This is despite the fact that the “Report from the Commission to the Council and the European Parliament on sustainability requirements for the use of solid and gaseous biomass sources in electricity, heating and cooling” (2010) admits particularly in relation to certain countries outside the EU:  “At a global level, deforestation and forest degradation continue...Among the root causes for deforestation and forest degradation are weak governance structures for forest conservation and sustainable management of forest resources, in particular in developing countries. A large number of countries are party to intergovernmental initiatives to put in place criteria and indicators to monitor sustainable forest management, but they are not entirely based on common principles and criteria and do not have a mechanism for verifying compliance with the agreed principles.” Manomet also appears to regret the lack of legal foundation to compel compliance on a variety of management criteria in the USA (p.69). This is not a matter to be ignored in the UK – we are already wittingly or unwittingly complicit in the illegal logging trade to a significant degree. The World Wildlife Fund stated on 17th September 2010: “The UK is the fourth largest importer of illegally harvested or traded timber and wood products in the world. The amount of illegal timber is enough to fill the Royal Albert Hall 32 times or 853 Olympic sized swimming pools and it's used in everything from garden furniture to laminate flooring. Deforestation is responsible for around 15 per cent of the world’s greenhouse gas emissions.” The Government’s policy is to deploy substantial subsidies to encourage the domestic and industrial take-up of biomass. Where there are significant subsidies the temptation to cheat increases proportionately.

The definitions of the sustainability criteria are too often not watertight, if not absent

The same Consultation proposed, inter alia, “A restriction on the use of raw materials obtained from land with high biodiversity value”; “A restriction on the use of raw material obtained from land with high carbon stock”; and, “A restriction on the use of raw material obtained from land that was peatland in January 2008”. The level of the restriction is not quantified, nor is the decision to provide for a restriction as opposed to a ban justified. Will the restriction be strict enough?

The Consultation stated, “We propose that the sustainability criteria will not apply to biomass or biogas made from waste”. In theory, giving waste a free pass appears appealing, but what is “waste” and what are “residues”? They are not defined in the Consultation nor in the underlying Commission report. Are they to be self-defined by the loggers or importers, and how is it to be policed? The temptation to cheat will be fuelled by the substantial Government subsidies to biomass. 

The Commission document omits any assessment of the carbon footprint of harvested wood. This appears to imply an assumption that only the ill-defined wastes or residues will be considered sustainable. The Massachusetts Department of Energy Resources proposes limiting the definition of biomass as renewable to non-forest derived and forest derived residues, forest salvage, and energy crops. The regulation provides a defining list of these eligible materials.  For forest derived residues, the regulations establish a strict limit of no more than 15% of all forest products harvested by weight can be considered eligible biomass fuel. This constraint, which practically translates to the removal of no more than 50% of the tops and branches of harvested trees, assures forest sustainability and nutrient retention. Massachusetts seems to be taking its definitions more seriously – we have an opportunity to match its vigilance rather than learn the hard way.
Particulate emissions from biomass will shorten lives and increase ill-health

The Brundtland Commission definition of sustainability is that it “meets the needs of the present without compromising the ability of future generations to meet their own needs”. Under this definition, we would suggest, a policy which involves increasing mortality rates (killing people early) and increasing morbidity (making more people ill) would struggle to win the epithet of “sustainable”.

We know from an AEA study (“Technical Guidance: Screening Assessment for Biomass Boilers” July 2008) that a typical domestic wood burning boiler of <50kWth would emit over 15kg of large particulates (PM10) and over 15kg of small particulates (PM2.5) per year per household. The paper states: “For modern appliances with well-designed combustion the particles emitted are all thought to be less than 2.5μ”. This is no comfort. As “The Air Quality Strategy” (2007) states: “Recent reviews by WHO and Committee on the Medical Effects of Air Pollutants (COMEAP) have suggested exposure to a finer fraction of particles (PM2.5, which typically make up around two thirds of PM10 emissions and concentrations) give a stronger association with the observed ill-health effects”. These observed ill-effects include congestive heart failure, heart disease, cerebrovascular problems and asthmatic attacks.

On 26th March 2009, in a Written Answer (col. 695/6W) to Graham Stringer MP the last Government quantified the social (=health costs in terms of increased mortality) costs caused by emissions from biomass plants under various scenarios. For an uptake of 52TWh of biomass the social costs were estimated as £2,803,000,000 and for 38TWh (the Government target) the comparable costs were £557,000,000 – these figures were calculated on the basis of existing technology. Since the pollution is being directed to rural areas these health burdens will be largely borne by rural dwellers.

Andrew Tyrie MP asked a follow up question answered on 10th November (col.219W):

“Mr. Tyrie: To ask the Secretary of State for Energy and Climate Change what recent assessment he has made of the effects of the use of biomass boilers installed to meet Renewable Energy Strategy targets on (a) air quality, (b) levels of particulate emissions and (c) levels of (i) morbidity and (ii) mortality. 

Jim Fitzpatrick: (a) The Government have, in support of the development of the Renewable Energy Strategy (RES), carried out modelling of the effect of an increase in the use of biomass for heat and power on the emissions, ambient air concentrations and public health impacts of fine particles (PM2.5), coarser particles (PM10) and nitrogen dioxide. The key air quality results of this analysis are given in the Renewable Energy Strategy on page 121.

(b) As part of the analysis the increases in the emissions of particulates were estimated over a number of different scenarios. For PM2.5 these were between 0.75 and 9.1 ktonnes from a baseline in 2007 of 82 ktonnes. For PM10, emissions were estimated as being between 1.3 and 9.5 ktonnes from a 2007 baseline of 135 ktonnes.

(c) (i) The impacts on morbidity resulting from the uptake of biomass as a renewable energy source were not assessed.

(ii) The mortality health impacts of these scenarios were estimated to be between 340,000 and 1,750,000 measured as the number of life years lost in 2020 from the impact on air quality of increased biomass combustion.”

Presumably, then, the social costs of the increase in particulate emission would be higher than £557m because this costing does not include morbidity. This could be significant. The emission of particulates is estimated to advance 8,100 deaths a year (=mortality) in Great Britain and to cause an additional 10,500 respiratory admissions to hospital (=morbidity)(“Quantification of the Effects of Air Pollution on Health in the United Kingdom”, DoH, 1998).
In relation to particulates, then, the biomass strategy is significantly costly in terms of damage to air quality and human health. The precautionary principle would argue for examining whether there may be other ways of meeting the carbon emission reduction targets other than with such a heavy reliance on biomass.

We were particularly concerned that the consultation paper on the Renewable Heat Incentive proposed a significant relaxation in emission standards for smaller biomass boilers under 20MW on the grounds that, “They would rule out most currently produced biomass boilers”. If boilers cannot be made compliant with the emission limits to enable safe operation which presumably underlie the calculations of mortality given in the written answers above then those mortality figures should be revised upwards. It is, in fact, an indictment of the policy if biomass technology based on maximum emissions levels of 20g/GJ for particulate matter (PM), and 50g/GJ for nitrogen oxides contributes to costing the UK up to 1,750,000 life years in one year alone, and the Government is considering relaxing those limits to 30g/GJ for PM and 150g/GJ for NOx – increases of 50% and 200% respectively. 

Recommendation 3: extreme caution is recommended before proceeding down an energy pathway which contains a significant reliance on biomass. The criticisms we have made merit a detailed response.
HEAT PUMPS

Each of the main pathways analysed contain a significant contribution from heat pumps. In one scenario, heat pumps deliver 90% of domestic heating.

The Committee on Climate Change commissioned a NERA study which estimated that 8.4 million homes could be fitted with air source heat pumps by 2022 (“Renewable Heat Technologies for Carbon Abatement: Characteristics and Potential”, July 2009). But such a large scale conversion could place unacceptable demands on our electricity supply. The strain that a large scale move to heat pumps on our generating capacity was analysed recently: “Air source heat pumps in particular have a peak electricity demand of up to 5 kW. This is because these types of heat pumps usually incorporate a resistive heating element to supplement heating requirement under peak load conditions. This could have a profound impact on the electrical capacity needed to meet peak power demands. As an illustration, if 10 million homes replaced their gas boilers with air source heat pumps, each with a 5 kW peak load this would have the potential to create up to 50GW of additional electricity demand. 

Since heat pumps operate least efficiently and default to resistive heating when the outside temperature is cold and demands for heat also occur when it is cold, ‘heat pump peaks’ are likely in winter when peak electricity demand occurs. If heat pumps are also operated on a time of day cycle similar to today’s central heating timers, the additional demand would coincide with current morning and evening demand increments. Peak demand in Britain is around 60GW (National Grid 2009), so, installing air source heat pumps in around half of all the UK’s houses could almost double peak electricity demand,” (“Building a Roadmap for Heat, Imperial College, London and University of Surrey, February 2010). Insofar as heat pumps are resorted to as the answer to renewable heat they represent a major headache for planners trying to deliver sufficient electricity generation capacity.

In one scenario contemplated in the pathways analysis maximum penetration of homes in the UK by air source heat pumps is put at 40 million homes (Table D.11). So, this would potentially create up to 200GW of extra electricity demand. We find it hard to believe that Government finds a scenario credible where we will need over four times current capacity – and that omits any extra demand from electric vehicles. Besides, the cost would clearly be unconscionable.
A report by Atlantic Consulting “Fluorocarbons’ Contribution to Air-Source Heat-Pump Carbon Footprint” (September 2010) points out that life-cycle emissions of fluorocarbons from heat pumps have been ignored in their evaluation. Fluorocarbons are refrigerants which have very powerful GHG effects, sometimes hundred or thousands of times as damaging as carbon dioxide itself. On average, Atlantic finds that it adds 20% to the carbon footprint of heat pumps. The accompanying press release points out, “Both findings call into question some EU and UK policy in this area. EU laws such as the Renewable Energy Directive and the Energy Using Products Directive, and UK regulations such as the Standard Assessment Procedure for Buildings and the proposed Renewable Heat Incentive (RHI), do not include fluorocarbon emissions in their evaluations of heat pumps”. Atlantic Consulting’s findings were supported by a similar, peer-reviewed study published by the University of Delft in the Netherlands this summer, which found that “even though heat pumps are generally considered to be sustainable heating systems because they extract heat from renewable sources rather than by burning non-renewable fossil fuels this research shows that a heat pump is actually not more environmentally friendly than a gas-fired boiler”.

This comes on top of a report by the Energy Savings Trust, Getting Warmer – a Field Trial of Heat Pumps” (September, 2010). Based on a study of 83 heat pumps in situ. The EU requires heat pumps to have a Coefficient of Performance affectively above 2.875 because replacing a fossil-fuelled heating system with a poorly performing heat pump may actually result in increased CO2 emissions because there are emissions costs in the extra electricity requirement of a heat pump which need to be balanced against the emissions of burning a fossil fuel directly for space and water heating.  As can be seen from the accompanying EST tables below only a small minority of installed heat pumps pass this test and should be considered renewable, and part of the UK’s contribution to reducing carbon emissions.
The Renewable Energy Forum Report (op.cit) commented on the study: “It seems that Government may find it difficult to demonstrate compliance with the EU Directive’s minimum CoP standard when the RHI proposes ‘deeming’ of small domestic heat pump installations. On the basis of this study, there seems a distinct risk that some heat pumps will be subsidised even though they fail to meet the minimum standard for being considered a renewable energy source. If, on the other hand, government withdraws subsidies from such installations, well-meaning householders may discover after investing heavily in a heat pump that their installations fail to come up to the required EU standard, and thus forfeit entitlement to RHI payments.”
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Recommendation 4: the pathways scenarios with an extreme reliance on heat pumps are simply not credible or affordable. Before proceeding down a path that will need highly expensive subsidy for this very expensive technology we need complete confidence that all installations of heat pumps perform above the necessary CoP.
